. In spite of the recent advance in histochemistry of p-cell (Sandritter et al., 1956; Dumont, 1956 and 1958; Gabe, 1959) (Nonidez, 1932; Takagi, 1932; Ohkubo, 1934) , a cell dealing with the neoformation of follicles (Florentin, 1929; Zechel, 1933; Baillif, 1937; Ehrenbrand, 1954; Kraicziczek, 1956 )and a kind of interstitial cells of non-epithelial origin (Genova, 1929 Changes in parafollicular cells by hypophysectomy and administration of thyroxine Conspicuous changes occurred in p-cells when the release of TSH was prevented by hypophysectomy,and when the endogenous discharge of TSH from the hypophysis was inhibited by the administration of thyroxine.As generally accepted,it was apparent that in the hypophysectomized rats c-cells became flattened with the consequent irregularity in form of follicles. vacuoles. As seen in the rats injected with TSH, there also occurred numerous vacuoles in pale c-cells, in particular, accumulated at the supranuclear region.
In mercazole administered rats, as the p-cells were no longer recongnized, the neoformation of follicles by mercazole may emerge from the proliferated maternal follicles composed principally of the c-cells.
Changes by administration of thyrotrophin releasing factor(TRF) When the normal rats were injected prolongly with TRF, the proliferation of follicles was most pronounced. Follicular epithelium was constantly the tallest and most slender. On account of the marked elongation of the c-cells in height, the lumina was often too narrow to be detectable (Fig.  11) . Also here again, the intraluminal colloid was generally stained faintly with PAS in which vacuoles were so accumulated that it looked empty. At the various areas of the cell-body many vacuoles took places, sometimes assembled at the supranuclear region, making huge vacuolar pool. Colloid droplets were also frequently scattered at the apical part.
The neoformation of follicles provoked by TRF administration may be due to the hyperplasia of c-cells of disordered maternal follicles similar to those in case of TSH administration, while the p-cells were lost on the tentative reason of reversal transformation from p-to c-cell. Thus TRF caused the most impetuous proliferation of c-cell.
Proliferation of parafollicular cells by sialoadenectomy
Up to 30 days following the sialoadenectomy, the atrophic changes commenced to push on: thyroid gland exclusively consisting of large follicles with the flattened epithelium, whose lumina were full of colloid of high density. But beyond 30 days atrophy was apt to be ameliorated, and within 60 and 90 days follicles increased in size a little, and the epithelium became reversely taller. Of course atrophic changes by sialoadenectomy were less exceeding than those by hypophysectomy and thyroxine administration.
Although the p-cells did not manifest, in the earlier stage, any response yet, they became augmented in population thereafter. As shown in Figure 12 , at the central area of thyroid gland there were small follicles or a mass of cell with the pseudolumina accumulating colloid, whose constituent cells were unequivocally p-cells. In certain cases, atrophic follicles were surround by the proliferating layer of p-cells similarly shown by the prolonged administration of thyroxine (Fig.  12) . P-cells appearing in sialoadenectomized rats may appertain, without an exception, to the second type. This kind of neoformation is obviously different from that of follicles induced by TSH or TRF, and depends upon the proliferation of p-cells themselves. With the advancing of postoperative days up to 60-90 days, the neoformation was accomplished with the subsequent occurrence of numerous independent immature follicles( Figs. 13 and 14) . It is probably a new information that the p-cell falls into typical or evident hyperplasia by sialoadenectomy, and these observations may be responsible for the relationship between thyroid and salivary gland.
Changes by adrenalectomy
Because of an unbalance in electrolytic and glucose metabolism, the adrena-lectomized rats drew inanition soon or later. In parallel to the exhaustion, thyroid gland naturally shrinked; five to 10 days after the removal, the epithelium of follicles was more or less flattened, but the reduction was much inferior, compared to that in hypophysectomy and thyroxine administration. In spite of the colloid of high density, the number of circumference vacuoles usually remained unchanged. On the other hand, p-cells frequently took place, making an aggregation (Fig. 15) . However, as they were not amply provided with the characteristics of the p-cell, they were not easily identified.
A mass of p-cell sometimes included a pseudolumen showing the initial development of follicles. The immature follicles which had been produced in this manner included the empty lumina enclosed by the relatively high epithelium. It was interesting that the huge colloid materials of irregular shape often invade the apical part of cell-body (Fig. 16 ). Further investigation is required to determine whether this colloid material means absorption or not.
Several workers reported that cortisone activates thyroid function through the promoting effect on the thyrotrophic potency of pituitary (Higgins, 1951; Halmi, 1952; Halmi and Baker, 1952; Spirotos, 1953) . Tadokoro et al.(1960) substantiated that the evident goitrous changes were produced by the administration of large amount of corticoids if the infection was prevented, and they would like to interprete the mechanism of goitrous change to be responsible for the pituitarythyroidal system. Above atrophic change caused by adrenalectomy is precisely in good contrast with the goitrous pattern by corticoid administration.
Changes by administration of _posterior lobe hormone Prolonged administration of vasopressin, 2.5 or 5.0 I.U. for 14 days, tended to make the follicles of thyroid gland atrophic slightly: the changes were usually insignificant, being akin to the normal pattern. Generally in the cell-body, there occurred, in addition to a few colloid droplets, many particular crystalloids exceedingly longer or thicker than mitochondria, extending perpendicularly from apical to basal part(c.f. Yoshimura and Irie, 1961) . The immature follicles increased in number by vasopression administration, but it was not elucidated in present observation whether the neoformation of follicles is originated from the proliferated p-cells or from c-cells (Fig. 17) . Even in the exact examination of the essential quality of follicular cell, enough evidence was not furnished to understand the mode of neoformation.
Administration of oxytocin 2.5 or 5.0 I.U. could not induce the significant atrophy in large follicles like those with vasopression administration, but the epithelium of small follicles was occassionally extremely flattened. The frequency of crystalloids in c-cells was most prominent (Fig. 18) ; at the vicinity of atrophied small follicles the p-cells were accumulated, making the field of aggregation in which the pseudolumen full of colloid substance was included (Fig. 19) . The neoformation of p-cell by the injection of oxytocin is inferior in degree to thyroxine administration, hypophysectomy and sialoadenectomy; in addition, oxytocin 5.0 I.U. made more vigourous proliferation of p-cells than 2.5 I.U.
The alterations induced by the administration of crude extract of posterior lobe of pituitary resembled in general those by oxytocin; near the atrophic folli-et al. Vol.9, No.4 cles p-cells actually multiplied,and the particular crystalloids abundantly occurred in c-cells.
In short,in case of the posterior lobe hormones,the proliferation of p-cells was,as above described,obviously advanced over the normal level. Above all, oxytocin has the strongest action to increase the population of p-cell. However, even the proliferation following the administration of oxytocin was inferior in degree to that following thyroxine injection,hypophysectomy and sialoadenectomy and furthermore the neoformation of follicles was not strengthened so much as by above three treatments. light microscopic observation, it was suggested that both p-and c-cell may be transformed into each other under the normal and experimental conditions; it could not be affirmed that they are stable and independent cell with the different origin, because there are always some intermediate cells which, in spite of having the equivalent cytological features to p-cell, do not provide the appearance of so-called basal cell within the epithelium. The conspicuous basal vacuolization occasionally observed in this cell reinforces that the cell has a participation in secretory activity. We classified p-cell into four types. An assumption, therefore, was made in our light microscopic observation that p-cells disposed in secretory phase turn, if necessary, into the secretory cell performing the basal secretion (Bensley, 1916) . The electron microscopy was made on the p-cells enormously proliferated by hypophysectomy. In light microscopy, however, they appeard in resting phase(inherent to 1st and 2nd type), because at least no sign of secretion was acceptable in them. Nevertheless, electron microscopy demonstrated the activity of p-cell, reflected on the load of vesicles and granules of hzgh density. Consequently, the p-cells look as if they had the secretory activity.
At a glance on the summarized results of a series of experiments (Table  1) , it was awared that the proliferation of p-cell is in reversal relation with the atrophy of c-cells. Neoformation of follicles was surely originated, in one hand, from the proliferated p-cells. Therefore, the thyroid gland provides in general two formulae of proliferation respectively due to p-and c-cell. As shown in Figure 3 , the changes in p-cell by hypophysectomy, TSH, TRF and thyroxine administration presented an evidence that p-cell is concerned with TSH: A large amount of TSH either exogeneously supplied or endogenously discharged from the hypophysis resulted in the extensive proliferation of c-cells in follicles (Fig. 2) , while loss or deficiency of TSH resulted in the compensatory hyperpalsia of p-cells following the atrophy of follicles (Fig. 3) . If both cells are transformed into each other, an assumption is tenable that TSH controls the reversible transformation of both kinds of cell, in particular, when a large amount of TSH was acted upon thyroid gland, p-cell turned into c-cell; when loss of TSH, the latter conversely turned into the former in order to urge the compensatory hyperplasia of follicles, followed by the restitution from the reduced thyroxine level. As to the origin of p-cells, Ehrenbrand(1954) pointed out that they are nothing but the immature common follicular cells newly formed by mitosis and not provided with the secretory activity, but our experimental results were contradictory to his view.
The proliferation of p-cell and relevant neoformation of follicles was also amply caused by the other hormonal factors, for example, by sialoadenectomy, adrenalectomy and posterior lobe hormone injection. However, so far as the present investigation is concerned, experimental conditions were too complicated to gain the clear-cut interpretation for the mechanism of hyperplasia of p-cells. In short, our hypothesis that the atrophy of follicles is followed by the hyperplasia of p-cells is apparently applicable. It is rather easily explained in the common sense of endocrinology that the changes may be conditioned on some participations of hypophyseal-thyroidal axis. Further investigations are required to amply understand the acting mechanism. However it is worthy of notice that the interesting picture of neoformation exclusively due to p-cells deals with the above hormonal agents or internal environmental conditions. The neoformation of follicles subsequent to the proliferation of p-cells appeared to be the compensatory response to the atrophy of common follicles.
The hyperplasia of p-cells was in equilibrium with the synchronized atrophy of common follicles.Factors affecting the neoformation of follicles due to the hyperplasia of c-cells were TSH, goitrogen and TRF(thyrotrophin releasing factor of Shibusawa); in particular,the action of TRF is most prominent in proliferating potency. On the contrary, the p-cells were diminished in number or disappeared by the administration of the compounds. The neoformation of follicles in thyroid gland, therefore,inhered in two formulae, conditioned respectively on p-cells and c-cells. Electron microscopy was made on the proliferated p-cells in the hypophysectomized rats. The ultrastructure of p-cells may account for the possible secretory activity.
An assumption was drawn in present investigation that the reversible transformation between p-cells and c-cells is controlled by TSH.
